The aim of the paper is to examine the effects of the US-China trade war on both countries and some emerging economies. Two scenarios are examined, one where only US protectionist measures are considered, and another in which Chinese retaliation is taken into account, using the GTAP (Global Trade Analysis Project) Computable General Equilibrium model. The results showed that, on one hand, the trade war would lead to a reduction in US trade deficit and an increase in domestic production of those sectors affected by higher import tariffs and Chinese producers and consumers would bear the lion's share of the burden of the trade war. But, on the other hand, both countries and the world as a whole would lose in terms of welfare, due to the significant reduction in allocative efficiency, especially in the US, and the loss of terms of trade in the Chinese case. With the increase in protectionism between the two largest global economies, some important emerging countries, not directly involved in the trade war, would benefit by the shift in demand to sectors where they have comparative advantages.
Introduction
Since the beginning of 2018, the multilateral trading system has been challenged by unilateral decisions by the United States of America (US) raising import tariffs for certain trading partners, especially China. The backdrop to these US measures is the increase in the country's trade deficit in recent years, especially with China. According to Comtrade (2018) , in 2017, the US trade deficit with China increased to $363 billion, the highest bilateral trade deficit on record. It represents 42% of the total US trade deficit of $861 billion.
US President Donald Trump criticizes his country's huge deficit and attributes it to China's "unfair" trade practices, such as protectionist measures and infringement of intellectual property rights and patents. Therefore, an investigation was opened by the US Trade Representative (USTR), whose final report was delivered on 11 January 2018 to President Trump. Under Section 232 of the Trade Expansion Act of 1962, the agency found that "the quantities and circumstances of steel and aluminum imports threaten to undermine national security as defined in Section 232." The agency suggested import tariffs of 24% on all steel products in all countries and 7.7% on all aluminum products in all countries (USTR 2018) . 1 1 The USTR report (USTR 2018) found that the current quantities of steel and aluminum imports in the circumstances of global overcapacity of these products would be "weakening the domestic economy", resulting in the persistent threat of Economies 2019, 7, 45; doi:10.3390/economies7020045
www.mdpi.com/journal/economies Following the recommendations of the USTR, President Donald Trump signed on 8 March 2018 a regulation imposing an additional 25% ad valorem duty on steel imports and 10% on aluminum at all countries. In addition, Trump announced in April 2018 a list of Chinese products that would suffer a surcharge on imports, equivalent to $50 billion. In the same month, China notified the World Trade Organization (WTO) of its retaliatory measures to the US by presenting a list of products on which import tariffs will also be imposed, including the imposition of a 25% tariff on imported soybeans from the USA. 2 There have so far been a small number of publications analyzing the impacts of the US-China trade war because these trade policies are fairly recent. However, some articles, using the computable general equilibrium model, have already demonstrated the harmful effects of increased protectionism mainly on US and China, especially in terms of trade and welfare reduction, such as Ciuriak and Xiao (2018) and Bollen and Rojas-Romagosa (2018) . These authors focused on economic effects in countries directly involved in the trade war and other potential targets, generally developed countries, such as the European Union, or countries geographically close to the US (Canada and Mexico), with emphasis on those sectors that were initially affected by the measures (steel and aluminum).
In this sense, the two major contributions of this article are to examine the impacts of protectionist measures, including developing countries such as Argentina, Brazil, and India, and covering other sectors of special interest to this group of countries, such as soy and milk. With the surge in protectionism between the two largest global economies, it is natural that emerging countries not directly involved in the trade war can benefit by the shift in demand to sectors where they have comparative advantages. Therefore, even if the trade dispute generates losses, in terms of welfare and trade, for the US and China and for the world as a whole, certain sectors of emerging countries can benefit. Two scenarios are examined: one where only US measures are considered and another in which Chinese retaliation is taken into account.
Therefore, the objective of this study is to estimate the economic effects caused by this trade conflict using a computable general equilibrium model, based on the version 9 of the Global Trade Analysis Project (GTAP) database. Besides examining the impacts on trade balances, production and welfare caused by the US-China trade war on countries directly involved in the conflict, the sector aggregation employed in the paper allow for an analysis of the sectors that would benefit most emerging countries. The first scenario corresponds to the unilateral imposition of US import tariffs on products from China and other countries, while the second considers the Chinese retaliation against the US.
The results indicate that, while there would be an increase in production and a reduction of the US trade deficit in both scenarios, something that President Trump pursued, the greater protectionism would lead to a loss of welfare due to a worse allocation of productive resources in the US economy, which would be even higher in China. For emerging countries that were not directly affected by the measures of the trade war, there would be gains in terms of exports and welfare, especially in sectors where these countries are competitive.
The remainder of the paper is organized as follows. The second section presents the methodology and description of the simulations and the protectionist measures adopted by the US and China. The third section analyzes the results of the two scenarios, with emphasis on international trade and welfare of the regions involved in the simulations. The fourth section compares the results with the still incipient literature dealing with the theme. Finally, the final section concludes.
further closures of production facilities of domestic steel and aluminum and thereby reducing the ability to meet national security production requirements on a national emergency scale. 2 In June 2018, the EU followed the same path and reported its retaliatory measures to the WTO.
Methodology
The paper employs a computable general equilibrium model, using the 9th version of the standard GTAP database, based on perfect competition and constant returns to scale. With initial equilibrium in 2011, the database covers 57 productive sectors and 140 regions in the world.
GTAP Overview
This model was developed to determine the impact of trade flows in different sectors and regions of the world, generating results of global consistency (Hertel 1997) . The GTAP is composed of equations based on microeconomic fundamentals that portray the behavior of families and firms belonging to each of the modeled regions, as well as interregional flows, considering global transportation costs, with a typically neoclassical closure. The model uses a three-level structure in the specification of the production function: at the first level, the production function assumes zero substitutability between primary production factors and intermediate inputs (Leontief technology). As a result, the optimal mix of primary factors is independent of prices of intermediate inputs, while the optimal mix of intermediate inputs is invariant with respect to price of primary factors 3 ; at the second level, it involves a constant elasticity of substitution between inputs and between factors of production. Imported intermediates are assumed to be separable from domestically produced intermediate inputs, that is to say that firms first determine the optimal mix of domestic and imported goods and only then decide the sourcing of their imports (Armington assumption); and at the third level, a constant substitution elasticity is assumed between inputs imported from different origins (Hertel 1997) . 4 The macroeconomic closure of the model is short-term and incorporates the law of constant returns to scale. The investment rate is determined by savings. Prices and quantities of commodities are considered endogenous. Stocks of land, capital and labor and the variables linked to technological change are exogenous. Modeling the maximizing behavior of utility and profits of economic agents, allows the estimation of welfare changes. In order to solve the model, we used the numerical method of Gragg, which reduces possible distortions contained in the linear methods of Johansen and Euler, which allows one to specify a greater number of steps, offering an accurate system solution (Hertel 1997) .
One of the advantages of general equilibrium models, such as the GTAP, is the possibility of simulating the impacts on welfare. The GTAP also allows for the decomposition of the welfare effects: allocative efficiency, terms of trade and the investment-saving component (I-S). This calculation is associated with equivalent variations of regional and world income, through the income that would be required to reach a certain level of utility. Allocation effects show that a share of regional income from efficiency gains (or losses) is caused by the removal (inclusion) of distortions caused by the incidence of tariffs on trade. Thus, for example, cheaper imported products bring about gains both through increased consumption and in the way domestic productive resources are used. The terms of trade are affected by the variation in export prices related to the cut or increase in tariffs. The I-S is a function of saving and investment prices and the situation as a given region appears in the net saving balance (Monte and Teixeira 2007) . 5 3 Primary factors of production comprise capital, skilled and non-skilled labor, which are mobile between commodity groups that maintain invariant prices. Land and natural resources are sluggish. The degree of factor mobility is governed by a constant elasticity of transformation. The values of the elasticity of substitution between primary factors (ESUBVA), between domestic and imported goods in the Armington aggregation structure (ESUBD) and between imports from different sources (ESUBM) are provided in Appendix A.
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The model also includes a global bank that intermediates between global savings and regional investments, selling saving goods to each regional household to satisfy their demand for savings and buying shares in a portfolio of regional investment (Hertel 1997) . Savings is an argument in regional household utility function and constrained optimization leads to a demand for homogeneous saving goods, which as any other good depends on income of the household and its relative price. Once the global bank assembled all regional savings, there are two approaches by which the global bank can allocate regional investments. The first, so-called 'fixed regional composition' (which is used in all simulations in this paper), assumes that regional composition of global capital stocks is left unaltered in the simulation. Therefore, regional and global investments
The computable general equilibrium model developed by GTAP was adopted in this study to assess the potential impact of the US-China tariff war. The model is one of the most popular analytical tools for assessing the economic effects of free trade agreements as well as the effects of trade wars. Compared with a simple equation econometric model or the partial equilibrium analysis method, the model has the advantage of capturing the input-output relationship between industry and other sectors in the open global economy scenario and thus improves the robustness of the results of the estimates for the market (Hertel 1997) .
In order to analyze the effects of a trade war, shocks are carried out on tms, which corresponds to the import tariff of the sector i imposed on the exports of country r by the country s, in percentage variation. The increase in tms causes an increase in the variable pms(i,r,s), the import price of product i provided by country r to region s. The pms is obtained through tms and pcif, which is the CIF world price of sector i supplied from r to s, as shown in Equation (1). 6 pms (i,r,s) = tms (i,r,s) + pcif (i,r,s) (1)
The increase in domestic price of imports of sector i from a specific trading partner has two direct effects. First, it causes a rise in aggregate prices of imports of sector i, making imported products relatively more expensive, the so-called pim(i,s). The variable pim is obtained from MSHRS, which denotes the participation of each region in the imports of sector i in the country s (in%), and the pms, according to Equation (2). 7
The second effect is to reduce the imports of the regions that have suffered tariff increases in favor of the others that were not affected by the protectionist measures, called qxs(i,r,s), as shown in Equation (3). The variable is obtained from qim, which are the aggregate imports of sector i of the country s; esubm, which is the elasticity of substitution between imports and domestic products i in region s; and the difference between pms and pim.
Finally, demand will then be directed to domestic goods, leading to an increase in production in region, according to Equation (4). 8
When using the model to assess the economic impact of a trade policy within an open economy with many trading partners and many sectors, a new value is assigned corresponding to the exogenous variable that represents the tariff shock (tms). Specifically, the import tariff was increased on the move together and the rates of return in each region will differ. The second mechanism (rate of return component) is an alternative investment approach, in which the rates of return are the same in all regions. Investment depends on expected rate of return in the next period, which declines as capital stock increases. The equations were obtained from AnalyseGE, which uses TABmate and ViewHAR written by Mark Horridge and is available from the RunGTAP software. The higher is the share of region in the countries imports of product i, the higher would be the impact on aggregate prices of imports of this product.
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Where qo is output of sector i in country s (% change); SHRDM is the share of domestic sales of sector i in the country s; qds is the domestic sales of i in region s; SHRST is the share of sales of i to global transportation services in s; qst is the sales of sector i to international transport sector; SHRXMD is the share of export sales of product i provided by country r to region s; and qxs are the exports of i from country r to region s (% variation). products listed by the countries involved in the trade war, starting from the tariff practiced at the initial equilibrium plus the additional tariff determined by those countries. 9
Regional and Sector Aggregation and Simulations
The regional aggregation of the study comprises ten regions that consider the world's largest producers of steel, aluminum, and soybeans: USA, China, Brazil, Argentina, India, Canada, Russia, Mexico, and the EU, and aggregates the remaining countries in "Others". As for the sectoral aggregation, it comprises 18 sectors, including those who suffered the tariff shocks both from the US and China in the trade war between them. The sectors that will not suffer shocks were organized in "other industrialized", "other not industrialized", and "services" (Table 1 ). Based on the measures taken by the US in the first stage of the trade war, the paper established the imposition of tariffs on steel and aluminum globally. However, some partners were not affected by the measures, including Brazil (it was decided to establish a maximum export quota), Argentina, Mexico, and Canada, the latter two due to the renegotiation of NAFTA.
The US released a list of 818 Chinese products on which 25% of additional import tariffs would be levied (USTR 2018) . The charge on this list came into effect on 6 July 2018, totaling an equivalent of $34 billion in Chinese imports. These products include passenger vehicles, radio transmitters, aircraft parts, hard disks, medical and precision instruments, tires, nuclear reactors and boilers. In response, China retaliated with a list of 545 US products totaling $34 billion in imports (MOFCOM 2018) . The list contains agricultural products, food, and vehicles. In this study, these 1363 SH6 codes listed by the US and China were distributed according to the Organization for Economic Cooperation and Development (OECD) classification (Primary, Low Technology, Medium-Low Technology, Medium-High Technology, High Technology, and Services) and its corresponding sectors in the GTAP sectors). 10 Table 2 summarizes the main tariff measures adopted by the USA and China, which are the subject of this study.
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The economic impact of the tariff shock is reflected by the change in value of the endogenous variables pms, qxs, qo, qds and pim, comparing its initial value and that obtained in the new equilibrium after the simulation. 10 The detailed sectoral aggregation, according to the GTAP sectors, and their corresponding OECD classification, is given in Appendices B and C, respectively. Two scenarios were created to examine the effects of the trade war. The first scenario portrays the effects of US unilateral protectionist measures, while the second scenario portrays the impact of Chinese retaliation.
Scenario 1: corresponds to the unilateral imposition of US tariffs on:
(a) US additional 25% import duty on steel from China, India, Russia, EU and other countries; (b) Additional 10% US import tariff on aluminum from China, India, Russia, EU and other countries; (c) An additional 25% charge on Chinese products listed by the US.
Scenario 2: Chinese retaliation, with the imposition of:
(a) An additional 25% tariff on the US products listed by China.
US protectionism and Chinese retaliation may affect exports of relevant products on the export agenda of emerging countries. In 2017, China imported 60% of all soybeans traded on the world market, and Brazil and Argentina, for example, are two of the largest suppliers of the product to the Asian market. Under this scenario of a trade war between the world's largest exporters, this study seeks to identify its effects on key sectors of the emerging economy using a computable general equilibrium model.
Results
This section analyzes the changes in production, exports, imports, trade balance, and welfare resulting from the US-China trade war, for each scenario of tariff imposition: first, the US unilaterally charges various countries, especially China; and in the second, China retaliates against the US. 11 3.1. Production Table 3 shows the effects of the shocks on the production of the countries. In that first simulation, in which only the US imposed their tariffs, it is possible to notice that there would be a greater increase in production of iron & steel (5.71%), electronic equipment (5.78%), and aluminum (2.88%) in the US, although it would also occur to a lesser extent in other sectors, with the exception of motor vehicles and parts (−0.47%) and other transport equipment (−1.29%). In China, there would be a significant reduction in production only for part of the targeted sectors, such as other manufacturing (−4.07%) and electronic equipment (−8.09%), not having strong effects on production of others. There would be iron & steel and aluminum production gains in emerging countries, which would not be subject to the application of the US Section 232 import tariff. Iron & steel production would increase 2.49% in Brazil, 2.91% in Argentina, and 1.5% in Mexico, while aluminum production would increase by 1% in Brazil, 3.58% in Argentina, and 4.22% in Mexico. Even with Chinese retaliation, its production of high-technological sectors would continue to fall by similar amounts, given the maintenance of US tariffs on the country's exports. The increase in iron & steel and aluminum production would remain practically at the same levels for Canada and Mexico, while in Argentina and Brazil, steel production would increase to a lesser extent and aluminum production would fall in Brazil. With regard to the sectors protected by China, there would be a decrease in Chinese production only for beverages & tobacco (0.13%), but in the others there would be an increase in production, especially soybeans (6.43%). As for US production in the second scenario, there would be a reduction in all sectors targeted by Chinese tariffs, with the exception of processed rice (0.19%).
The most affected sector by the Chinese retaliation in the US would be soybeans, with a 13.92% reduction in production. As China diverts its import demand of soybeans from US (the target of China's tariffs) to its Latin American trading partners, there would be an increase in Brazilian production by 9.3%, followed by 4.47% in Argentina. In both countries, this increase in soybeans production would occur to the detriment of other primary products, indicating a replacement of crops which are also important in the countries' export agenda. According to Table 3 , US production of iron & steel, aluminum, and other protected sectors, in general, would increase, as indicated by Equation (4) of Section 2. In China, the high-technology sectors would be the most affected. In most emerging countries, there would be an increase in production of iron & steel and soybeans benefited by the trade war.
Imports, Exports, and Trade Balance
This section examines the effects of simulations on domestic prices of goods supplied by the trading partner, exports by the trading partner, the market price of aggregate imports and the volume of aggregate imports. Table 4 shows the effects of the two scenarios for the USA. The new import tariffs for Chinese products are listed in the first column of the table, i.e., with the ad valorem tariff increase on iron & steel (25%) and aluminum (10%). As a consequence, there would be an increase in the prices of these products imported by the US from China (as predicted by Equation (1)). It can be noted in Scenario 1 that increasing the steel tariff by 25% would result in the Chinese iron & steel price rising by 23.23%. As a result, there would be a reduction in US imports of this sector from China by 53.62% (see Equation (3)). The increase in domestic import prices from China also causes a rise of 13.21% in the US sector aggregate prices of imports (denoted by Equation (2)). Given the significant drop in imports from China's steel sector, there would be a 23.48% reduction in US aggregate iron & steel imports, benefiting domestic production (as described in Equation (4)). The other sectors affected by higher tariffs would suffer similar consequences. It is possible to note a significant reduction in the US imports from China in those sectors affected by US protectionist measures in both scenarios. The sector less affected would be aluminum, but even so there would be a reduction in US imports from China of 30.02% in scenario 1 and 29.97% in scenario 2. Table 5 depicts the same variables, but now for China's economy. The first column in Scenario 2 shows the new tariffs for US products that have suffered Chinese retaliation. As expected, the price of US products facing higher import tariffs would rise in China, causing a significant drop in US exports to China and a rise in the price of Chinese aggregate imports in those sectors. Soybeans, for example, face an increase in import tariff from 2.42% to 27.42%. As a consequence, the price of soybeans would increase by 21.69% in this scenario. Given this increase in the price of US soybeans, its exports to China would decline 47.43%, leading to a fall of aggregate soybeans imports by China by 3.67%. Another sector retaliated by the Chinese that can be highlighted is dairy products. China raised the tariff by 25%, which resulted in a price increase of 23.6% and led to a reduction in China's imports from the US of 78.04% and a fall of Chinese aggregate imports in this sector by 9.44%. The imposition of tariffs favored the US and Chinese trade balance, as shown in Table 6 . In the first scenario, the US trade balance would increase $48.401 billion and $7.624 billion in China. Allowing for Chinese retaliation would not change much the results for these countries, as the US accumulate an increase of its trade balance of $52.154 billion and China of $10.678 billion. Thus, Scenario 1 would already be responsible for a large impact on the balance of trade and the US would achieve the objective of reducing its trade deficit through its tariff measures, and this result would be maintained even considering Chinese retaliation.
For the other regions, the result would be a reduction of their trade balances in both scenarios. The EU would be the most affected region, with its deficit increasing by $19.280 billion in scenario 1 and $21.302 billion in scenario 2. Emerging countries also would face a worsening of their trade balances, especially Brazil, with its deficit rising up to $6.457 billion in scenario 2. Table 7 shows the trade balance by sectors. The sectors that contributed most to improving US trade balance in both scenarios would be iron & steel, electronic equipment, and other machinery, which showed a sharp decrease in aggregate imports, specially from China, due protectionist measures, as reported in Table 2 . Regarding China, the most penalized sectors would be those characterized as high technology, especially electronic equipment, which were those targeted by tariff increases in the US. On the other hand, there would be an increase in trade balance of sectors not particularly penalized by trade restrictive measures in both scenarios, such as other industrialized products, which would allow for the Chinese surplus. The other regions, including emerging countries, in contrast, would face a reduction in trade balances in most sectors. The exception would be in some sectors the US and China increase tariffs against each other, but exempting others, like iron & steel and aluminum in both scenarios, and soybeans in scenario 2. Therefore, the results indicate that the new US trade strategy would be successful in reducing trade deficit, which has proven to be possible even in the scenario of Chinese retaliation. It would also guarantee better market access for US companies, as the trade balance would be positive mainly in the high technology sectors where most intellectual property rights are concentrated (another point justifying the US list of imposition Chinese products as a way of repairing the damage caused by misappropriation of US patents).
Welfare
In general equilibrium models based on perfect competition, with fixed endowments and technology, the only way to increase welfare is by reducing the excess burden caused by existing distortions with changes in allocative efficiency resulting from the interaction between tax and quantity changes. 12 Efficiency gains are closely related to the extent to which a country reduces its tariffs. Cheaper imported products cause gains in both consumption and in the way the domestic resources are employed. However, one may expect the contrary when countries are involved in a trade war, characterized by tariff increases. Changes in welfare are not restricted to allocative changes, but also include changes in terms of trade and the relative price of saving and investment (Hertel 1997 ). 13 Figure 1 shows welfare measured in millions of dollars for the regions examined. The countries directly involved in the trade war would lose welfare in both simulations, with the second scenario accounting for the largest loss, reaching $23.598 billion in the US and $43.063 billion in China. Meanwhile, all remaining regions would benefit in both scenarios in terms of welfare, including emerging countries. Their gains are even larger in scenario 2, which considers Chinese retaliation. Table 8 provides a decomposition of allocative efficiency effects for each region examined. Not surprisingly, the results confirm that the US, which increased its tariffs in scenario 1, is the country that suffered most, being responsible for the bulk of allocative losses when all regions are considered. Meanwhile, China welfare losses would be related mainly to terms of trade effect ($34.326 billion).
The terms of trade component dominate aggregate welfare changes for all regions but US in both scenarios. The improvement in US terms of trade component, partially offsetting allocative losses 12 The regional household's EV reflects the difference between the expenditure required to obtain the new level of utility at initial prices (YEV) and that level of utility available at the initial equilibrium (Y), that is to say EV = YEV-Y. According to Burfisher (2011) , EV is a money metric measure which compares the cost of pre and post-shock levels of consumer utility, valued at base year prices. As a CGE model has a utility function, it is simple to calculate the utility obtained from different baskets of goods. For example, a tariff reduction in some good would cause a price change that allows the consumer to afford a new basket of goods that increases their utility. The EV measures the change in expenditure that consumers would have to get to afford the new level of utility at pre-shock prices. 13 The terms of trade (TOT) are defined as the ratio of the price received for tradeables to the price paid for them. McDougall (1993) shows that the change in terms of trade can be decomposed into three terms representing the contribution of world price indexes of all sectors, regional export and import prices. The impact on welfare, derived from the investment-savings component (I-S) depends on price of savings and investment and whether the region is either a net supplier or a net receiver of savings. The regions that are net suppliers of savings to the global bank benefit from an increase in price of savings relative to investment goods, while net receivers lose.
in scenario 1, results mainly from a fall in China's export prices to US, as the large tariff increases promoted by US reduced the demand for imports from China. This, in turn, deteriorates China's terms of trade. The other regions, including the emerging countries, would benefit from the higher US demand for their products bidding up their export prices, leading those regions to experience an improvement in their terms of trade. As a result, the aggregate welfare effect becomes positive in these countries in both simulations. The same logic applies for the second scenario, but as China retaliates the US, the latter country would now face a small terms of trade deterioration, as the demand for some of its products would decrease in China, leading US export prices falling. Although the regions not directly involved may benefit from the trade war, the world's overall loss would be $25.446 billion in scenario 1 and $28.633 billion in scenario 2. As demonstrated above, this result was provoked mainly by the large allocative efficiency losses in US and terms of trade losses in China. This result is consistent with the recent literature dealing with economic effects of bilateral trade conflicts, where the use of tariffs leads to a reduction in the general welfare, being especially negative for the countries directly involved (Bollen and Rojas-Romagosa 2018; Tyner et al. 2018) . changes, but also include changes in terms of trade and the relative price of saving and investment (Hertel 1997 ). 13 Figure 1 shows welfare measured in millions of dollars for the regions examined. The countries directly involved in the trade war would lose welfare in both simulations, with the second scenario accounting for the largest loss, reaching $23.598 billion in the US and $43.063 billion in China. Meanwhile, all remaining regions would benefit in both scenarios in terms of welfare, including emerging countries. Their gains are even larger in scenario 2, which considers Chinese retaliation. Table 8 provides a decomposition of allocative efficiency effects for each region examined. Not surprisingly, the results confirm that the US, which increased its tariffs in scenario 1, is the country 13 The terms of trade (TOT) are defined as the ratio of the price received for tradeables to the price paid for them. McDougall (1993) shows that the change in terms of trade can be decomposed into three terms Table 9 provides a decomposition of allocative efficiency effects by commodity group for each region. It is possible to note that US experiences welfare losses over all commodities targeted by higher import tariffs on Chinese exports. The efficiency losses are concentrated exactly in the sectors more taxed, which are characterized by greater technological intensity, such as electronic equipment, other machinery, and motor vehicles and parts. These are the same sectors where there would be an increase in US domestic production and that would allow a surplus in the US trade balance, according to Tables 3 and 7 . Therefore, the rise in US production would be associated with increased protectionism caused by the measures imposed by the US government.
With regard to China, the allocative losses are also concentrated in the high-tech sectors, where there would be a reduction in Chinese production, and an increase in trade deficits. The same would occur in primary sectors, in which China retaliated to the US, causing an increment in production, but inefficiently. Therefore, protectionism has led to large losses of allocative efficiency in both countries. Table 10 shows the effect on the terms of trade by commodity group for each region. For both the US and China, the terms of trade effects would be dominated by high-technological sectors. In scenario 1, these sectors suffered a large loss in China due to lower demand in US, as a result of the unilateral tariff increases. In scenario 2, given the Chinese retaliation, those sectors also suffer a terms of trade deterioration in the US.
The results obtained in this section are similar to those of Tyner et al. (2018) and Ciuriak and Xiao (2018) , which also showed welfare losses in the countries directly involved in the US-China trade war. The main contribution of this paper is to show the effects of those protectionist measures in developing countries, such as Argentina, Brazil, India, and Mexico, covering sectors of special interest to this group of countries, such as soybean and milk. With the increase in protectionism between the two largest global economies, it was possible to identify the sectors in which emerging countries, not directly involved in the trade war, could benefit by the shift in demand. Therefore, even if the trade dispute generates losses, in terms of welfare and trade, for the US and China and for the world as a whole, certain sectors of emerging countries may benefit. 
Sensitivity Analysis
One of the most recurring criticisms of the general equilibrium models is the strong dependence of their results on the value of elasticities of substitution. According to Domingues et al. (2008) , many applications employ parameters that require more precise estimates. One way to try to mitigate such criticisms by examining the robustness of the results is through tests that expose the sensitivity of the model to variations in the adopted parameters. To this end, the GTAP provides the Systematic Sensitivity Analysis tool.
This analysis consists of varying the values of the substitution elasticities within a range, with the model being solved innumerable times, generating averages, standard deviations, and confidence intervals for the results of interest (Wigle 1991) . If there is a significant change in the confidence intervals in terms of their amplitude, it is a sign that the model would not be robust and may even generate changes in the signal of the variable examined.
The parameters that are usually subject to variations for the sensitivity test are the elasticity of substitution between domestic inputs (ESUBD), the elasticity of substitution between domestic and imported inputs (ESUBD), and the elasticity of substitution between primary production factors (ESUBVA) (Wigle 1991) . In this study, for both scenarios, the parameters ESUBD, ESUBT, and ESUBVA were varied by ±50%. The endogenous variable chosen for the analysis was the EV welfare indicator (equivalent variation of regional consumer income), whose 93.75% confidence interval was determined using Chebyshev's inequality. Table 11 shows the results for the two scenarios simulated in the study. In scenario 1, only Russia shows signal inversion between the lower and upper limits of the confidence interval, but the negative value found is very close to zero. All the other regions examined present the same signal between the lower and upper limits, indicating the robustness of the model. China and US welfare losses could reach up to $50.9 billion and $21.2 billion, respectively. In the case of Brazil, welfare gains could reach $2.7 billion, while the EU would potentially be the most benefited region, with gains of up to $10.1 billion. Total welfare losses could reach $49.6 billion in this scenario.
In Scenario 2, with Chinese retaliation, there would be no ambiguity in the results found, but global losses would increase, reaching up to $54.7 billion. Again, China would be the most impaired, with potential losses of $54 billion, with the US making losses that could reach $26.1 billion. The losses of the two countries directly involved in the trade war would bring benefits to the other regions, which remained outside the direct application of the protectionist measures. For all emerging countries examined, gains would be increased in comparison with Scenario 1, especially Argentina and Brazil. 
Discussion
Studies examining the impacts of trade war between the US and China using CGE models are still rare because these trade policies are very recent. Nevertheless, some exercises have already been made. Ciuriak and Xiao (2018) , for example, quantified the impacts of Section 232 of the steel and aluminum tariffs, through the GTAP, for the US, China, and other developed countries, such as the EU, Canada, Japan, South Korea, and Mexico. The simulations did not involve retaliation and showed only the implications for US trade, global macroeconomic impacts, and sectoral impacts. The main conclusions would be the increase in the prices of these products in the USA, consequently a reduction in the exports of these products and derived products, due to the loss of competitiveness; decrease in real GDP by 0.06% and a drop on welfare of $6.3 billion. With respect to the other countries, Mexico and Canada would present losses, but the country that would suffer the greatest negative impact would be Canada, with GDP falling 0.11% and a loss of welfare of $3.7 billion. Other US trading partners, on the other hand, would not be globally affected, as damage to the competitiveness of US trade would boost gains for China, Japan, the EU, and South Korea.
Bollen and Rojas-Romagosa (2018) used WorldScan, a computable general equilibrium model of Netherlands Bureau for Economic Policy Analysis, whose database is the GTAP version 9, for the analysis of the economic consequences of the current conflict between the US and several countries that have announced retaliatory packages at the WTO. The authors allowed for a wide range of retaliation scenarios, following the US tariffs, from China, Canada, Mexico, the EU, and the rest of the OECD countries. The paper concludes that for the scenario with the unilateral imposition of tariffs on steel and aluminum, the impact on the US and its trading partners would be small, with the most negative effects occurring for industries that use these products as intermediate inputs, especially in the sectors of electronic equipment, other machinery and equipment, and agriculture. In retaliation scenarios by trading partners, the results vary widely by region and global effects would be limited, but they emphasize that the economic effects of bilateral trade conflicts would be negative for the countries involved. However, in the US-China trade dispute scenario, the result would be asymmetric, with China having a significant GDP loss of 1.2%, while the US would have a loss limited to 0.3%, justified by US market power and of the US trade deficit with China. In addition, they conclude that for the US, the number of countries involved in the conflict would be important, because the losses would be greater when the conflict extends beyond the EU and China, particularly when involving Canada and Mexico. Tyner et al. (2018) presented a brief report on the quantitative evaluation of the possible impacts of the new agreement of the North American Free Trade Agreement (NAFTA), known as the US-Mexico-Canada Agreement (USMCA), in US agriculture. The authors use different contexts, including the policy of imposing 25% and 10% increases in steel and aluminum tariffs, respectively, with US trading partners reacting to these tariffs, targeting US exports in sensitive sectors such as agriculture. According to their simulations using GTAP, retaliatory tariffs implemented by Canada and Mexico would reverse modest export earnings with the USMCA-a decline of $1.7 billion instead of a $450 million gain. In another scenario, with broader and more global retaliation, US would suffer a fall in exports by about $8 billion, a reduction in both welfare ($27.8 billion) and GDP (0.08%).
In this section, we present some recent studies that aimed to measure the results of a trade war among the world's major economies due to a tariff escalation. Despite the different scenarios presented in these studies, they had some similar results, such as increase in US prices, small reduction in US GDP, slightly more significant decline in China's GDP, and reduction in both countries' welfare, which are confirmed by our results. Regarding welfare, our results are similar to those of Tyner et al. (2018) and Ciuriak and Xiao (2018) , showing welfare losses in the countries directly involved in the US-China trade war. 14 However, our results point out that the new US trade policy would be successful in reducing its trade deficit, the main goal of President Trump, even in the scenario of Chinese retaliation. It would also guarantee better market access for US companies, as the trade balance would be mainly positive in the high technology sectors where most intellectual property rights are concentrated, which is another concern of the current US administration.
Finally, the main contribution of this paper is to show the effects of those protectionist measures for developing countries. With the increase in protectionism between US and China, some sectors in emerging countries, not directly involved in the trade war, could benefit by the shift in demand, despite the overall losses in terms of welfare for the US and China and for the world as a whole. As a result, all emerging countries examined experienced welfare gains in both scenarios, especially Mexico and Brazil.
Conclusions
The results show that the US-China trade war would have the desired effect of President Trump, because it would reduce the country's trade deficit, even with Chinese retaliation, by around $50 billion. In addition, in both scenarios, there would be an increase in the production of the steel and aluminum sectors in the United States, preferential targets of the protectionist measures of that country.
However, if the trade war would lead to a reduction in US imports of Chinese products on which it imposed tariffs, improving trade balance and domestic production, Chinese retaliation would reduce the import of all US products. As a result, both countries and the world as a whole would lose in terms of welfare, due to the significant reduction in allocative efficiency, especially in the US, and the loss of terms of trade in the Chinese case. However, Chinese producers and consumers would bear the lion's share of the burden of the trade war launched by the US. It is worth noting that the effects are more significant in the first scenario, that is, when the US imposes the additional import tariff. When China retaliates, the tariff effects would occur to a lesser extent. Therefore, the weight of the first country to impose the tariff, the US, would be much higher in a tariff war.
Regarding the impacts on emerging countries, there would a reduction in trade balances in most sectors, in contrast to the US and China. However, those countries benefit from a rise in welfare in both scenarios. Their gains are even larger in scenario 2, which considers Chinese retaliation. The welfare gains are concentrated in terms of trade improvements as they would benefit from higher US and Chinese demand for their products, bidding up their export prices to these countries. In the case of Argentina and Brazil, the gains are larger in primary sectors, including soybeans, while in Mexico and India, industrialized sectors benefit the most, such as electronic equipment and other machinery. 
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